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© Conforming filter for a display unit 



© A conforming fitter for a video display unit 
(VDU). The VDU includes a cathode ray tube (CRT) 
with a curved faceplate and an aperture defining 
bezel. The filter includes a plastic substrate having a 
thickness between about 0.8 and 1 .2 mm. The thick- 
ness is such that the filter may be made to substan- 
tially conform to the curvature of a cathode ray tube 
faceplate. The fitter may be assembled in a VDU by 
removing the bezel, locating the filter adjacent the 



CRT, and applying pressure around a perimeter re- 
gion of the filter to cause it to substantially conform 
to the curvature of the faceplate. The filter may be 
retained in a conforming position adjacent the 
faceplate by the bezel. The filter may also be at- 
tached to a bezel having a curved surface. The filter 
conforms to the curvature of the surface when then 
attached. 
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BACKGROUND OF THE INVENTION 

The present invention is directed in general to 
protective anti-glare and electromagnetic radiation 
suppressing filters for video display units (VDU's). 
The present invention is directed in particular to a 
filter which will conform to the curvature of the 
faceplate of a cathode ray tube (CRT). 
A protective filter for a VDU preferably has at least 
anti-reflective properties. The anti-reflective prop- 
erties may protect a VDU user f s eyes from strain 
by suppressing reflected glare and the reflected 
images of extraneous objects. Further, it may be 
desirable for the filter to have an electrically con- 
ductive surface. The electrically conductive surface 
may thus conduct to ground static charges and 
electro-magnetic fields generated by the high volt- 
age cathode ray tube of the VDU. 

Filters may be designed to attenuate visible 
light by between about 35 and 80 percent. Light 
which is reflected from the screen or faceplate of 
the CRT must pass through the filter twice, while 
light from an image on the screen passes through 
the filter only once. In a 65 percent attenuating 
filter, for example, screen reflection will be attenu- 
ated by about a factor of ten while light from an 
image on the screen will be attenuated by a factor 
of only three. Thus the light attenuating filter en- 
hances image contrast. 

VDU's are not usually fitted with filters by VDU 
manufacturers. A filter is usually retrofitted to a 
VDU. The filters should thus be easily fitted to the 
VDU without the need for special skills or special 
tools. A filter should preferably be as close as 
possible to the faceplate of a VDU. This may 
reduce the distracting effects of double reflected 
images, however dim, from the faceplate and the 
filter surfaces. Proximity of a conductive filter to the 
faceplate may also be important in reducing leak- 
age of electro-magnetic fields around the filter, that 
is, through a gap between the filter and the 
faceplate. Preferably therefore a filter should con- 
form as closely as possible to the curvature of the 
faceplate. 

A conforming filter may be made by using as a 
substrate for filter coatings a preformed rigid panel 
of glass or plastic. Filter coatings may be depos- 
ited on either a first surface of the substrate, the 
second surface, or both. A filter coating may be 
designed to have anti-reflective properties, to at- 
tenuate light, or to be electrically conductive. A 
filter coating may also be designed to be both anti- 
reflective and electrically conductive. A flat filter on 
a plastic substrate is described in US Patent No. 
4,732,454. The disclosure describes how the dif- 
ferent filter coatings may be applied. A preformed 
conforming filter may have similar filter coatings, 
however the filter coatings on curved substrates 



may be more difficult to produce economically. 
Further every different size and shape of VDU 
faceplate would require a specific preformed sub- 
strate, further adding to manufacturing costs and 

5 inventory costs. 

A filter coating may be coated on thin plastic 
web or foil material. Such a coating is usually 
applied in a so-called roll coater. In a roll coater the 
web is wound from a supply roll over film deposit- 

w ing sources onto a take up roll. Thus coatings may 
be deposited at relatively low cost. Generally how- 
ever it is only practical to thus coat one surface of 
the web. This may reduce the range of filter prop- 
erties that may be achieved. Further, thin plastic 

75 web filters may be very difficult to apply to a CRT 
faceplate without adhesives, and without wrinkling 
of the filter. Thus such a filter may not be suitable 
for retrofitting to a VDU. 

Another approach to constructing a conforming 

20 filter for a VDU is to construct the filter from a 
conductive mesh. The mesh may be held sus- 
pended in a frame. The mesh filter can be made to 
conform to the surface curvature of a curved 
faceplate by applying pressure to the frame when 

25 the filter is held adjacent to the faceplate. The filter 
may be retained in a conforming position by adhe- 
sive material between the frame and the faceplate. 
The filter may also be held in a conforming position 
by an aperture defining bezel located around the 

30 perimeter of the faceplate. US Patent No 4,468,702 
discloses such a mesh filter. 

A mesh filter may be constructed from a metal 
mesh or a conductively coated mesh of a yarn 
material. Thus a mesh filter may effectively sup- 

35 press electro-magnetic radiation. A mesh filter may 
also fulfill optical functions, for example, the mesh 
may be given a matt coloration, preferably black, to 
help suppress reflection and glare. A mesh filter 
may also attenuate light by obscuration produced 

40 by the strands of the mesh. The optical functions of 
a mesh filter may not be as effective or have the 
same degree of versatility as the optical functions 
possible using filter coatings deposited on one or 
both surfaces of a transparent substrate. 

45 

SUMMARY OF THE INVENTION 

It is an object of the present invention to pro- 
vide a conforming filter for a VDU without the use 

so of conductive mesh. 

It is another object of the present invention to 
provide a conforming filter for a VDU on a sub- 
strate which is rigid enough to be coated as a flat 
sheet but sufficiently flexible that it may be made 

55 to conform to the curvature of a curved faceplate 
by applying pressure to a perimeter region of the 
fitter when the filter is held against the faceplate. 
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It is a further object of the invention to produce 
a conforming fitter which may be easily fitted to a 
VDU without the need for special tools or special 
skills. 

In one preferred embodiment, the present in- 
vention comprises a transparent plastic substrate. 
The substrate is coated on at least one surface 
with a filter coating having at least anti-reflective 
properties. The filter coating may also include at 
least one electrically conductive layer and may 
also attenuate visible light. A filter coating may also 
be deposited on another surface of the substrate. 

The substrate is preferably rigid enough to 
have filter coatings applied when it is in the form of 
a flat sheet, yet flexible enough that the filter may 
be caused to substantially conform to the curvature 
of a CRT faceplate by placing the filter against the 
faceplate and applying pressure around a perim- 
eter region of the filter. The desired properties of 
the substrate are obtained when the thickness of 
the substrate is between about 0.8 and 1.2 millime- 
ters (mm). Plastics such as acrylics, polyesters, 
and polycarbonates may be suitable substrate ma- 
terials. Polycarbonate is the preferred substrate 
material. A polycarbonate substrate is preferably 
about 1 .0 mm thick. 

The fitter may be retained in a conforming 
position by a bezel defining a viewing aperture on 
the CRT faceplate. The fitter may also be retained 
in position by adhesive strips around the perimeter 
region of the filter. The adhesive strips may be 
transparent. The filter may be designed to attenu- 
ate light through the use of light attenuating filter 
coatings, light attenuating material incorporated in 
the substrate, or both. Fitter coatings incorporating 
conductive layers may have grounding means for 
connecting the conductive layers to ground. The 
filters may be protected by removable protective 
sheets prior to installation in a VDU. 

BRIEF DESCRIPTION OF THE DRAWINGS 

The accompanying drawings, which are incor- 
porated in and constitute a part of the specification, 
schematically illustrate a preferred embodiment of 
the present invention and together with general 
description given above and the detailed descrip- 
tion of the preferred embodiment given below 
serve to explain the principles of the invention. 

Figure 1 schematically illustrates an exploded 
view of a VDU including the VDU housing, the CRT 
faceplate, a conforming filter according to the 
present invention, and a bezel. 

Rgure 2 schematically illustrates a longitudinal 
cross section through the VDU of Rgure 1, taken in 
the direction 2-2, showing a conforming filter ac- 
cording to the present invention held in a conform- 
ing position by a bezel. 



Rgure 3 schematically illustrates a plan view of 
a conforming fitter according to the present inven- 
tion. 

Rgure 4 schematically illustrates a cross sec- 
5 tion of the filter of Rgure 3 taken in the direction 4- 
4. The fitter is coated on one surface. 

Rgure 5 schematically illustrates a cross sec- 
tion of the filter of Rgure 3 taken in the direction 4~ 
4. The filter is coated on two surfaces. 
w Rgure 6 schematically illustrates a cross sec- 

tion through a VDU showing a conforming filter 
according to the present invention held in a con- 
forming position by adhesive strips around a perim- 
eter region of the filter. 
75 Rgure 6A schematically illustrates details of 

the location of the adhesive strips of Rgure 6. 

Rgure 7 schematically illustrates a plan view of 
the conforming filter shown in Figure 6. 

Rgure 8 schematically illustrates an exploded 
20 view of a VDU including a bezel having a curved 
front surface, and a conforming filter of the present 
invention designed for mounting on the curved 
front surface. 

Rgure 9 schematically illustrates a cross sec- 
25 tion through the VDU taken in the direction 9-9 of 
Rgure 8 wherein the conforming filter is mounted 
on a bezel. 

Rgure 1 0 schematically illustrates a cross sec- 
tion of the filter of Rgure 5 including removable 
30 protective cover sheets. 

DETAILED DESCRIPTION OF THE DRAWINGS 

Referring now to the drawings in which like 
35 components are given the same reference numer- 
als, a preferred embodiment of the present inven- 
tion is illustrated by Figures 1 and 2. 

Rgure 1 illustrates component parts of a VDU 
assembly 20. The VDU assembly includes a hous- 
40 ing 22. Inside housing 22 is located a cathode ray 
tube 24 including a curved faceplate 26. A bezel 
28, defining a viewing aperture 29, and the con- 
forming filter 30 of the present invention are shown 
separated from housing 22, that is, not assembled. 
45 Filter 30 is normally substantially fiat when not 
assembled. 

Referring now to Rgure 2, which shows a com- 
pleted assembly, conforming filter 30 is located 
between bezel 28 and faceplate 26. Rlter 30 con- 
so forms substantially to the curvature of faceplate 26. 
Bezel 28 may be used as shown to retain the 
faceplate in a conforming position. Rgure 3 illus- 
trates a plan view of a filter 30. The filter 30 is 
substantially rectangular and big enough that it 
55 covers aperture 29 of bezel 28. A perimeter region 
34, indicated whimsically by broken line 35, may 
be located entirely, or in part, between bezel 28 
and faceplate 26 when fitter 30 is assembled in 
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VDU assembly 20. 

Filter 30 is assembled in VDU 20 by removing 
b8zel 28, locating filter 30 in contact with faceplate 
26, applying pressure to perimeter region 34 to 
cause filter 30 to substantially conform to the cur- 
vature of faceplate 26, and replacing bezel 28 to 
retain filter 30 in a conforming position. Bezel 28 
may be retained in position in housing 22 by usual 
mounting means such as screws or clips (not 
shown), or may be simply held by friction and the 
force of a press fit. 

Referring now to Figure 4, filter 30 includes a 
transparent plastic substrate 40 having a first sur- 
face 42 and a second surface 44. First surface 42 
includes a fitter coating 46. Filter coating 46 is a 
thin film optical coating and may be deposited on 
substrate 40 by any of the well known optical thin 
film deposition methods including thermal evapora- 
tion, sputtering and chemical vapor deposition. 
Substrate 40 may also include a filter coating 47 on 
second surface 44 (Figure 5). 

Substrate 40 may be of any of the well known 
transparent plastic materials including acrylics, 
polyesters, polysulfones and polycarbonates. Poly- 
carbonate is the preferred substrate material. Poly- 
carbonate may be obtained commercially under the 
tradename Texan" from the General Electric Com- 
pany (GE) of Pittsfield MA. A dyed polycarbonate 
material which attenuates visible light may be used. 
Such a material may be obtained under the 
tradename "Lexan Grey" from GE. Dyed polycar- 
bonate material may attenuate visible light by be- 
tween about thirty five percent and eighty percent. 

The thickness, A, of plastic substrate 40 is 
important to the operation of the present invention. 
In one embodiment thickness A preferably should 
be between about 0.8 mm and 1.2 mm in order 
that filter 30 substantially conform to the curvature 
of faceplate 26 when pressure is applied to perim- 
eter zone 34. If thickness A is less than 0.8 mm, 
folds may form in substrate 40 when pressure is 
applied to perimeter region 34. Folds in substrate 
40 may cause distortion of displayed information in 
the region of the folds. If thickness A is very much 
less than 0.8 mm substrate 40 may not retain an 
original shape and may be easily damaged by less 
than careful handling. For example it may become 
permanently folded or creased. If thickness A is 
greater than 1.2 mm, substrate 40 may be so rigid 
that it can not be caused to comply with the 
curvature of faceplate 26 by applying pressure to 
perimeter region 34. The preferred thickness for 
polycarbonate substrate material is about 1 .0 mm. 

Filter coatings 46 and 47 may comprise a 
single layer or a plurality of layers. Filter coatings 
46 and 47 preferably have at least anti-reflective 
properties. Filter coatings 46 and 47 may also 
incorporate at least one electrically conductive lay- 



er to impart electrical conductivity to the coating. 
Anti-reflective filter coatings may incorporate metal 
layers. Such metal layers may provide coatings 
with a relatively high sheet resistance, for example, 

5 on the order of one thousand ohms per square. 
Such coatings would be useful primarily to prevent 
static charge build up. Filter coatings 46 and 47 
may include a layer of a semi-conducting transpar- 
ent oxide material such as indium tin oxide, tin 

70 antimony oxide or cadmium tin oxide. Such layers 
may provide fitter coatings with a relatively low 
sheet resistance, for example about 100 ohms per 
square or less. Such filter coatings would be ad- 
vantageous in suppressing electro-magnetic radi- 

75 ation. Filter coatings 46 and 47 may also attenuate 
visible light, visible light attenuation in the fitter 
coatings may be accomplished by the inclusion of 
metal layers, light absorbing dielectric materials or 
light absorbing semi-conductor materials, alone or 

20 in combination. Methods for producing the above 
described coatings are well known to practitioners 
of the art, and coating services for producing such 
coatings are available from commercial suppliers. 
Another embodiment of the present invention is 

25 illustrated in Figure 6. Here a conforming filter 50 is 
retained in position against curved faceplate 26 and 
substantially conforming to the curvature thereof. 
Filter 50 is located entirely within aperture 29 of 
bezel 28 and they may not be retained in position 

30 by bezel 28. Referring to Figure 6A, which shows 
detail of region 27 of Figure 6, Filter 50 may be 
retained in position by adhesive strips 52 located at 
or close to edges of filter 50. Referring to Figure 7 
which shows a plan view of filter 50, adhesive 

35 strips 52 (not shown) are preferably located in 
perimeter region 54. Adhesive strips 52 may oc- 
cupy all or part of perimeter region 54. Adhesive 
strips 52 are preferably made of a transparent 
adhesive material such as double stick adhesive 

ao tape available from 3M Corporation of St. Paul, 
MN. The embodiment of Figure 6 may be used, for 
example, when bezel 28 is difficult to remove from 
VDU assembly 20 without special tools or skills, or 
when there is insufficient clearance in VDU assem- 

45 bly 20 to allow a fitter to be located behind bezel 
28. 

In yet another embodiment of the present in- 
vention a conforming fitter may be attached to the 
front of a bezel which has a curved front surface, 
so The filter may be attached to the bezel such that it 
generally conforms to the curvature of the front 
surface. 

Referring now to Figures 8 and 9, conforming 
filter 51 may be attached to a bezel 28a having a 
55 curved front surface 25. A perimeter region 55 of 
filter 51 indicated whimsically by dotted line 56 
substantially covers surface 25. When perimeter 
region 55 is pressed against surface 25 filter 51 
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conforms generally to the surface curvature of sur- 
face 25. As shown in Rgure 9 filter 51 may be 
retained in position by adhesive strips 53 (not 
shown in Rgure 8). Preferably adhesive strips 53 
are transparent so that their presence is not obtru- 
sive. Preferably adhesive strips 53 are arranged to 
cover the entire surface 25 of bezel 28a. 

Thickness A is such that substrate 40 may be 
trimmed or cut to shape relatively easily with scis- 
sors. Thus it is not necessary to fabricate a fitter to 
match every specific model and shape of VDU. 
Referring now to Figure 8, a conforming filter ac- 
cording to the present invention may be protected 
prior to assembly by removable protective layers 
60 applied over filter coatings 46 and 47. Layers 70 
may be held in place by an adhesive which does 
not leave a residue on the filter coatings when 
removed. Protective layers 70 may be a sheet 
material, for example, vinyl strippable sheets avail- 
able from DuPont Corporation of Wilmington, Dela- 
ware. Such material may remain in place during 
the above described trimming or cutting operations 
to prevent damage to filter surfaces. 

Where conductive layers are incorporated in 
filter coatings it is usual to provide grounding 
means, including a grounding connection, for con- 
necting conductive layers to ground. Referring now 
to Rgure 3 a grounding connection 60 may be 
attached near a comer of filter 40 as shown. Ttie 
grounding connection is preferably located be- 
tween about 0.5 centimeter and 1.0 centimeter 
(cm) from edges 41 and 43 of substrate 40. The 
connection may comprise, for example, a rivet 62 
extending through substrate 40 as shown in Rgure 
5. Rivet 62 is used to hold a grounding wire 64 in 
electrical contact with filter coatings 46 and/or 47. 
Grounding wire 64 may be used to connect a one 
or more electrically conductive layers in filter coat- 
ings 46 and/or 47 to ground. When filter 30 is used 
to suppress electro-magnetic radiation, it is prefer- 
able to use an additional grounding connection 61 
located diagonally opposite grounding connection 
60 as shown in Rgure 3. 

The non-mesh conforming filter of the present 
invention comprises a transparent plastic substrate, 
preferably a polycarbonate material. The substrate 
is coated on at least one surface with a filter 
coating having at least anti-reflective properties. 
The filter coating may also include at least one 
electrically conductive layer and may also attenu- 
ate visible light. A filter coating may also be depos- 
ited on another surface of the substrate. The sub- 
strate is preferably rigid enough to have filter coat- 
ings applied when it is in the form of a flat sheet 
yet flexible enough that the filter may be caused to 
substantially conform to the curvature of a CRT 
faceplate by placing the filter against the faceplate 
and applying pressure around a perimeter region of 



the filter. 

The foregoing descriptions of specific embodi- 
ments of the present invention have been pre- 
sented for purposes of illustration and description. 

5 They are not intended to be exhaustive or to limit 
the invention to the precise forms disclosed, and it 
should be understood that many modifications and 
variations are possible in light of the above teach- 
ing. The embodiments were chosen and described 

ro in order to best explain the principles of the inven- 
tion and its practical application, to thereby enable 
others skilled in the art to best utilize the invention 
and various embodiments with various modifica- 
tions as are suited to the particular use contem- 

75 plated. It is intended that the scope of the invention 
be defined by the Claims appended hereto and 
their equivalents. 

Claims 

20 

1. A video display unit, comprising: 

video display means having a faceplate 
including a curved surface; a fitter having at 
least anti-reflective properties; 

25 said filter including a transparent plastic 

substrate, a first surface including a filter coat- 
ing, a second surface and a perimeter region; 

said plastic substrate being sufficiently rig- 
id to be coated as a flat sheet but being 

30 sufficiently flexible that said filter conforms to 

the curvature of the faceplate when pressed 
against it by applying pressure around said 
perimeter region; and 

said filter being retained in a position adja- 

35 cent said faceplate and substantially conform- 

ing to the surface curvature thereof. 

2. The video display unit of Claim 1 wherein said 
plastic substrate and/or said filter coating at- 

40 tenuates visible light. 

3. The video display unit of Claim 1 further in- 
cluding a filter coating on said second surface 
said filter coating having at least anti-reflective 

45 properties. 

4. The video display unit of Claim 1 wherein said 
filter coating includes at least one electrically 
conductive layer. 

50 

5. The video display unit of Claim 4 further in- 
cluding grounding means for connecting said 
electrically conductive layer to ground. 

55 6. In a video display unit, including a cathode ray 
tube having a faceplate including a curved 
surface and a bezel located in front of said 
faceplate, the improvement comprising: 
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a conforming filter; 

said conforming filter including a plastic 
substrate having a thickness of between about 
0.8 mm and 1 .2 mm, a first surface, a second 
surface and a perimeter region; 

said first surface including a filter coating 
having anti-reflection properties and including 
at least one electrically conductive layer; 

said substrate being sufficiently flexible 
that said conforming filter substantially con- 
forms to the curvature of the faceplate when 
pressed against it by applying pressure around 
said perimeter region; and 

said conforming filter being retained by 
said bezel in a position adjacent said faceplate 
and substantially conforming to the curvature 
of said faceplate. 

7. The video display unit of Claim 6 wherein said 
conforming filter includes grounding means for 
connecting said at least one electrically con- 
ductive layer to ground. 

8. The video display unit of Claim 6 wherein said 
second surface includes a filter coating having 
at least anti-reflective properties. 

9. The video display unit of Claim 6 wherein said 
conforming filter attenuates visible light. 



14. The conforming filter of Claim 13 wherein said 
substrate has a thickness between about 0.8 
mm and 1 .2 mm. 

5 15. The conforming filter of Claim 14 wherein said 
substrate includes a polycarbonate. 

16. The conforming filter of Claim 15 wherein said 
substrate has a thickness of about 1.0 mm. 

10 

17. The conforming filter of Claim 16 wherein said 
filter coating includes at least one electrically 
conductive layer. 

75 18. The conforming filter of Claim 17 further in- 
cluding grounding means for connecting said 
at least one electrically conductive layer to 
ground. 

20 19. The conforming filter of Claim 18 further in- 
cluding a filter coating having at least anti- 
reflective properties on said second surface of 
said substrate. 

25 20. The conforming filter of Claim 19 further in- 
cluding means for attenuating visible light. 

21. A conforming filter for a video display unit 
including a bezel having a curved front sur- 
face, comprising: 

a transparent plastic substrate having a 
first and second surface and a perimeter re- 
gion; 

a filter coating having at least anti-reflec- 
tive properties on at least said first surface of 
said substrate; and 

said substrate being sufficiently rigid that it 
may be coated as a flat sheet but being suffi- 
ciently flexible that the conforming filter sub- 
stantially conforms to the curvature of the front 
surface of the bezel when pressed against it 
by applying pressure around said perimeter 
region. 



30 

10. The video display unit of Claim 9 wherein said 
second surface includes a filter coating having 
at least anti-reflective properties. 

11. The video display unit of Claim 6 wherein said 35 
plastic substrate includes a polycarbonate. 

12. The video display unit of Claim 11 wherein 
said substrate has a thickness of about 1.0 
mm. 40 

13. A conforming filter for a video display unit 
including a cathode ray tube having a curved 
faceplate, comprising: 

a transparent plastic substrate having a 45 
first and second surface and a perimeter re- 
gion; 

a filter coating having at least anti-reflec- 
tive properties on at least said first surface of 
said substrate; and so 

said substrate being sufficiently rigid that it 
may be coated as a flat sheet but being suffi- 
ciently flexible that the conforming filter sub- 
stantially conforms to the curvature of the 
faceplate when pressed against it by applying 55 
pressure around said perimeter region. 
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